W&M ScholarWorks
Reports
5-2001

Status of the Major Oyster Diseases in Virginia 2000 A Summary
of the Annual Monitoring Program
Lisa M. Ragone Calvo
Virginia Institute of Marine Science

Eugene M. Burreson
Virginia Institute of Marine Science

Follow this and additional works at: https://scholarworks.wm.edu/reports
Part of the Aquaculture and Fisheries Commons, Environmental Health and Protection Commons, and
the Other Immunology and Infectious Disease Commons

Recommended Citation
Ragone Calvo, L. M., & Burreson, E. M. (2001) Status of the Major Oyster Diseases in Virginia 2000 A
Summary of the Annual Monitoring Program. Marine Resource Report 01-8. Virginia Institute of Marine
Science, William & Mary. https://doi.org/10.21220/V5F42J

This Report is brought to you for free and open access by W&M ScholarWorks. It has been accepted for inclusion in
Reports by an authorized administrator of W&M ScholarWorks. For more information, please contact
scholarworks@wm.edu.

Status of the
Major Oyster Diseases
in Virginia

2000
A Summary of the
Annual Monitoring Program

Lisa M. Ragone Calvo
and
Eugene M. Burreson
Virginia Institute of Marine Science
The College of William and Mary
Gloucester Point, Virginia 23062
Marine Resource Report 01- 08
May 2001

WILLIAM&MARY

VIM!i
V!RGll\lA INSTI run OF MARINE SclENCE
ScHOOL OF MARINE St!ENCE

Executive Summary
Environmental conditions in 2000 were
generally conducive to the survival and proliferation of the oyster parasites Perkinsus
marinus and Haplosporidium nelsoni. The
winter and spring were warm and water temperatures were generallyl-4°C above average
with the exception of an abnormally cold twoweek period in early February. Weekly water
temperature means were fairly close to the longterm averages through most of the summer and
the early fall. Relatively normal summer conditions were followed by a warm October but temperatures in November and December were
relatively cool. Although water temperature
was not as warm in 2000 as in 1998 and 1999,
temperatures were high in comparison to other
years since 1990. ·
Overall,2000 was a very dry year and this
was reflected in low streamflows throughoutthe
Chesapeake Bay (USGS data). James River
streamflow was consistently below average for
the months January through June and near
average in July and August. September was
the only month in 2000 and one of only three
months in the last 30 months in which James
River streamflows were above average. Low flow
conditions prevailed for the months October
through December. On average, James River
streamflows in 2000 were among the lowest
recorded since 1990, continuing a fairly consistent trend that began in mid-1998. The low
streamflow in the James River resulted in the
occurrence of unusually high salinities in the
upper portions of the tributary during much of
the winter, spring and fall.
As a consequence of the relatively warm
temperatures, high salinities, and high oyster
parasite abundances in the fall of 1999, both P.
marinus and H. nelsoni were widely distributed
throughout oyster populations in Virginia in
2000. Fortunately, however, we did not see
severe epizootics of the diseases as observed
in some areas in 1999.

In the upper James River the abundance
of P. marinus was relatively high in 2000, particularly at Deepwater Shoal and Horsehead
Rock, where prevalences were unusually high
in comparison to most other years in the last
decade. Typically, moderate and heavy intensity infections are uncommon at these two sites;
however, this year numerous cases were reported at both sites during the months August
through November. Prevalences and intensities
were also high down river at Point of Shoals
and Wreck Shoal; however, similar levels have
been observed in previous years. Advanced infections of P. marinus were most likely responsible for some mortality of oysters older than
1-2 years at all four of these locations.
Relatively high levels of P. marinus were
also observed in the fall in other James River
areas and inmost of Virginia's other tributar-.
ies. Thirty-two oyster populations were surveyed
in the fall and P. marinus was found in all areas
sampled. In the James River prevalences exceeded 80% in all areas except for Nansemond
Ridge, which had a surprisingly low prevalence
of only 8%. In the York River the parasite was
found at 28% prevalence at Bell Rock, an area
that is generally free of the disease, and an
unusually high prevalence (96%) was found at
Aberdeen Rock. In the Piankatank River
prevalences of P. marinus ranged from 80-96%.
Stations in the Rappahannock River at and
down river from Bowlers Rock had prevalences
greater than 90% and a record high prevalence
of the parasite (32%) was found at Ross Rock,
an area where the disease is often absent. Prevalence was 100% in the Great Wicomico River
at Haynies Bar and Whaley's East, and high
_ prevalences (96-100%) were also observed in
the Corrotoman River at Middle Ground, in the
Yeocomico at Barn's Point, in the No mini River,
and in Mobjack Bay at Towe Stake and Pultz
Bar. A high proportion of heavy infections were
observed in most areas and it is likely that disease associated oyster mortalities occurred.
1

Haplosporidium nelsoni prevalences de-

· Although prevalences were not high
(<24% and in most cases 4-16%); H ..nelsoni
was detected in at least one site in most of the
creeks and tributaries sampled, including.Aberdeen Rock in the York River; Burton Point arid ·
Palace Bar in the Piankatank River; Long Rock,
Smokey Point, Drumming Ground, Parrot Rock;
and Broad Creek in the Rappahannock River;
Middle Ground in the Corrotoman River;
Haynies Bar, Whaley's and Fleet Point in the
Great Wicomico River; Clark's Bar in the Coan
River; and on the Eastern Shore in Pungoteague
Creek and the Machipongo River. Overall there
was a low prevalence of heavy infections and it
is unlikely that significant H. nelsoni-associated
oyster mortalities occurred.

creased from the record high levels that were
observed in many areas last year; however, the
parasite was still widely distributed in the fall,
remaining present in neatly all of the tributaries surveyed. At Wreck Shoal in the James River
salinities favorable to H. nelsoni persisted for
the entire year and the parasite was detected
in all months except October; however, the
maximum prevalence observed was only 24%
and for most of the year prevalence was less
than 16%. Similarly, other James River oyster
populations that were sampled in the fall-Long
Shoal, Swash, Dry Shoal, Thomas Rock and
Nansernond Ridge-also' had relatively low (528%) H. nelsoni prevalences.
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Introduction
was not as serious a pathogen as H. nelsoni
because P. marinus spread slpwly within an
oyster bed and between ad)acent beds, and
required three years to cause significant mortality. However, with its increase in distribution
and abundance, P. marinus is now a more important oyster pathogen than H. nelsoni. The
population dynamics of P. marinus are complex and not entirely understood. Most mortality occurs during late summer and early fall,
but it may begin as early as June following warm
winters that allow more overwintering infections.
The distribution and pathogenicity of both
diseases are limited . by salinity and, in. a very
general sense, neither parasite causes serious
mortality in areas where the salinity remains
below 12 ppt. ·. Haplosporidium nelsoni is eliminated from oysters after about 10 days b~low
10 ppt; however, P. marinus may persist for
years at low salinity although it is not pathogenic.
Because of the detrimental effect of these
diseases on the Virginia oyster industry, the Virginia Institute of Marine Science has been monitoring the prevalence of both parasites since
1960. Information on disease severity and distribution each year is provided to management
agencies and the oyster industry through publications and special advisories of the Marine
Advisory Service office. The results of disease
monitoring for the calendar year 2000 are presented in this report.

The protozoan parasites Haplosporidium
nelsoni, popularly known as MSX, and
Perkinsus marinus, popularly known as Dermo,
are serious pathogens of oysters in the Chesapeake Bay. H. nelsoni first appeared in Chesapeake Bay in 1959 and in the early 1960s killed
millions of bushels of oysters on lower Bay oyster grounds. The continued presence of the
parasite has discouraged use of these prime
growing areas since that time.
The infection period for f-1. nelsoni begins
in early May each year with peak mortality in
the lower Bay from these early summer infections occurring during Augustand September.
However, infections acquired during late sum:..
mer and fall may overwinter if salinity remains
high and develop as soon as water temperature increases in early spring. These overwintering infections may cause oyster mortality as
early as May. In the major tributaries, normal
spring runoff usually causes expulsion of overwintering H. nelsoni infections by May, but the
pathogen may reinvade an area by fall if salinity is favorable during summer. Oyster mortality is reduced under these circumstances because H. nelsoni is present mainly during winter when cold water temperature slows development of the parasite.
Historically, the distribution of P. marinus
in Virginia was limited to the lower river areas,
but the parasite increased in abundance and
spread throughout all public oyster beds during the late 1980s. Until that time P. marinus
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Methods
distribution to various environmental parameters.

Sampling
The oyster disease monitoring program
consists of three different sample types-- tray
samples, native oyster samples and samples
provided from private oyster grounds and oyster reefs.
Tray Samples. Each year in ApriVMay "disease free" oysters are collected from the upper
Rappahannock River and placed in trays located
in the lower York River; Ross Rock oysters are
. highly susceptible to oyster. disease and serve
as excellent sentinels for the assessment of
annual variability in disease pressure.
Prior to establishing trays, a sample of 25
oysters is analyzed for f-1. ne/soni and P. marinus
to determine the level of existing infections at
the dredge site. No H. nelsoni infections have
ever been encountered at Ross Rock during
April,. but in some years P. marinus has been
present at lo~prevalenc~f< 10%).'AtJe~~t~OO
oysters ,clfe~placecl.ill epc::ll ofth~t~vp<;)'dr.kfiver
trays t>n about l/v\ay each year~ Samples of 25
oysters are collected and examined f<::>r disease
and counts of live and dead oysters are made
monthly from May w·October.
Monthly mortality rates are determined by
dividing the number of dead oysters by the
number of live and dead oysters in the tray. This
result is.divided by the period in days since the
last count to yield percent dead per.day. This
valueis then multiplied by 30 to yield monthly
mortality. Cumulative mortality in each tray is
calculated using a formula that accounts for
live oysters removed for disease diagnosis.
New trays are established each May to provide a record of disease prevalence and intensity for each year. Because sentinel oysters have
been held at the same location each year since
1960 we have a long-term database on H.
nelspni abundance and it is possible to compare years and to relate disease abundance and

Native Oyster Samples. In order to de-

termine the annual distribution and severity of
both H. nelsoni and P. marinus, samples of native oysters are collected periodically from most
major public harvesting areas in Virginia.
Samples of 25 oysters are collected from sites
in Mobjack Bay, the Rappahannock River, the
Great Wicomico River and from other.tributaries of the western shore andthe seaside of the
Eastern Shore. In 2000, extensive surveys were
conducted in summer and.fall.
Since 1987 the upper James River has
been intensively monitored. Each month
samples of 25 oysters are collected from Wreck
Shoal, Point of Shoals, Horsehead Rock and
Deep Water Shoal.
Private Oyster Grounds and Oyster
. Reefs . .Private oyster planters submitsamples

for disease diagnosis and theresylts are used ·
. to rriake planting and harvesting cledsiohs~ In .
this report these samples are identified by lo- ·
cation only and cannot be separated from native oyster samples~
In the last several years VMRC along with
other entities have been pursuing oyster reef
restoration as a resource management strategy. Periodically, samples of oysters from the
reefs have been submitted for disease analysis. These samples are identified as reef
samples in the results of this report.

Diagnostic Techniques
Prevalence of H. nel.soni was determined
by histological analysis of paraffin-embedded
tissue sectioned at 6 µm and stained with hematoxylin and eosin; prevalence of P. marinus
was determined by thioglycollate culture of
mantle, gill and rectal tissue.
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takes biweekly samples at Wreck Shoal and at
Deep Water Shoal from May through October
and monthly samples from November through
ApriL The VIMS shellstring survey obtains
wee~y data at these locations from May through
October and the VIMS oyster disease monitoring program obtains monthly samples throughout the year. Riverflow data for the James River
and for the entire Chesapeake Bay are obtained
from the (I. S. Geological Survey.

Environmental Parameters.
Water temperature for the determination
of long-term averages and yearly anomalies was
obtained from a continuous monitor at the VIMS
pier in the lower York River. Water temperatures were also recorded at the various collection sites on each sample date. Salinity data
for the James River was obtained from a variety of sources. The State Water Control Board

Results
Environmental Parameters.
Winter and spring water temperatures in
2000 were generally 1-4°C above average with
the exception of an abnormally cold two-week
period in early February (Figure· 1 and 2).'. Typically weekly water temperature means remain
below 6°C for a nine week period; however, in
2000 temperatures < 6°C were recorded for
only four weeks. Weekly water temperature
means were fairly close to the long-term averages through most of the summer and the early
fall. Relatively normal summer conditions were
followed by a warm October and temperatures
in November and December were relatively
cool. A comparison of temperature anomalies
for the years 1990-2000 is shown in Figure 3.
Overall, 2000 was a very dry year and this
was reflected in low streamflows throughout the
Chesapeake Bay (USGS data). In the James
River, streamflow was consistently below average for the months January through June (Figure 1 and 2) and near average monthly
streamflows were recorded in July and August.
September was the only month in 2000, in
which above average streamflows were recorded. Low flow conditions prevailed for the
months October through December. On average, James River streamflows in 2000 were
among the lowest recorded since 1990, continuing a fairly consistent trend that began in
mid-1998 (Figure 3). The low streamflow in
the James River resulted in the occurrence of
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Figure l. Average weekly water temperature at VIMS,
Gloucester Point, VA, (top) and monthly James River,
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Figure 2. Weekly water temperature anomaly at the VIMS
pier, Gicmcester Point, VA, based on average weekly
temperature from 1947-1999 (top) and monthly James
River streamflow anomaly based ~n average discharge
from 1951:-1999 (bottom) for the-calendar year 2000.
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averagefromthe value abserved in 2000. Positive values
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Figure 3. Mean weekly VIMS pier water temperature
anomaly from long-term (1947-1999) average (top) and
mean monthly James River streamflow anomaly from
long-term (l 951-1999) average (bottom).

high proliferation of the parasite in late spring.
As a result, all four sites experienced record high
prevalences for the months ofJune and July
and prevalences in the fall exceeded 95% (Figure 4). A summary of James River monitoring
results is shown in Table 1.
At Deepwater Shoal, the oyster bar located
farthest upriver, record high prevalences and
intensities of P. marinus were. observed for the
second year in a row (Figure 5). The increase
in the abundance of the parasite at Deepwater
Shoal during the last two years has been dramatic. In contrast to the years 1996-1998,
which had maximum prevalences ranging from
4-36%, 96% prevalence was observed in 1999
and 2000. More importantly, this high prevalence was associated with moderate and heavy
infection intensities (Table 1). Prior to 1999
moderate and heavy intensity infections were
rarely observed at this location. The increase
in prevalence in 1999 resulted as a conse-

unusually high salinities in the upper portions
of the tributary during much ofthe winter, spring
and fall.

James River .Monthly Oyster Disease
.Monitoring.
Perkinsus marinus (Dermo). Prevalences
and intensities of P. marinus in upper James
River in 2000 were high with some areas experiencing the highest levels of the disease ever
recorded. Although prevalences below 10%
were observed at all four of our monthly monitoring stations (Wreck Shoal, Point of Shoals,
Horsehead Rock and Deepwater Shoal) in April,
the unusually warm spring temperatures and
relatively high salinities allowed an unusually
6
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Figure 4. Prevalence of P. marinus (top) and H. nelsoni
(MSX) (bottom) in James River oysters from Wreck Shoal
(WS), Horsehead Rock (HH)~ Point of Shoals (P'TS) and
Deepwater Shoal (DWS) in 2000, DWS and P'TS oysters
were not analyzed for MSX.

Figure 5. Salinity (top) and P. marinus prevalence
(bottom) at Deepwater Shoal, James River,. VA, for the
years 1995-2000.

quence of dry conditions during summer that
caused salinity to increase to 10-15 ppt.
Steamflows remained abnormally low in 2000
and monthly salinity maximums at Deepwater
Shoal exceeded 8.5 ppt for 10 out of 12 months
of the year. Monthly salinity averages during the
year ranged from 3-10 ppt. Although salinity in
2000 was lower than in 1999, conditions were
still favorable for the parasite to overwinter at
relatively high abundances and to proliferate extensively during the warm months. The summer intensification of the disease at Deepwater
Shoal was initiated earlier than normally occurs
and prevalence increased to 56% by June.
Prevalences of this magnitude have never been
observed in June at this site. Typically prevalence remains below 16% until mid-summer.
Prevalence increased to 72% in July and advanced infections began to appear in August.
During the late summer the proportion of moderate and heavy infections ranged from 16 to
44 %. Never have such high infection intensi-

ties been observed at this site. Relatively wet
conditions in September caused salinity to decline to 5 ppt; however, this apparently had little
impact on P. marinus as prevalence and intensity remained high.
At Horsehead Rock and Point of Shoals P.
marinus prevalence and intensity declined over
the winter and spring months to an annual low
of 8% following a fairly typical annual pattern
(Figure 4). Salinities during this period ranged
from 6-8 ppt at Horsehead Rock (Figure 6) and
from 8-10 ppt at Point of Shoals (Figure 7). As
at Deepwater Shoal, prevalences at these two
sites were unusually high in June and July, respectively 44 and 68% at Horsehead Rock, and
48 and 96% at Point of Shoals. Salinities during the remainder of the summer and fall at
these two sites were very similar ranging from
5-14 ppt and P. marinus prevalence remained
high, > 76% (Figures 6 and 7). The high
prevalences were accompanied by relatively
high infection intensities (Table 1), which ap7

Table 1. Monthly survey of prevalence and intensity of Haplosporidiwn ne/soni (MSX) and Perkinsus marinus {Dermo)
in oysters from James River harvesting areas in 2000. See figure (page 19) for station locations. NA=not analyzed for
MSX. Infection intensity was ranked as heavy (H), moderate (M), and light (L).

Location

Date

Temp.

Sal.

(°C)

(ppt)

MSX
lnfect./exam.
-%infected

Infection
Intensity
H-M-L

Perkinsus
lnfect./exam.
-%infected

Infection
Intensity
H-M-L

7/25 (28%)
11/25 (44%)
0/25 (0%)
0/25 (0%)
14/25 (56%)
18/25 (72%)
17/25 (68%)
24/25 ( 96%)
23/25 (92%)
17/25 (68%)
21/25 (84%)

0-0-7
0-0-11
0-0-0
0-0-0
0-0-14
0-1-17
1-3-13
2-3-19
7-6-10
2-4-11
0-5-16

13/25 52%)
9/25 (36%)
2/25 (8%)
3/2512%)
11/25 (44%)
17/25 (68%)
20/25 (80%)
21/25(84%)
24/25(96%)
19/25 (76%)
21/25 (80%)

1-0-12
0-0-9
0-0-2
0-0-3
0--0-11
1-4-12
1-0-19
2-3-16
8-10-6
1-1-17
1-6-14

10/25 (40%)
7/25 (28%)
NA
2/25 (8%)
12/25 (48%)
24/25 (96%)
21/25 (84%)
23/25 (76%)
25/25 ( 100%)
21/25 (84%)
NA

1-1-8
1--0-6

----

Deep Water Shoal

Horsehead Rock

Point of Shoals

Wreck Shoal

.

1 Feb
15 Mar
20Apr
16May
21 Jun
17 Jul
15Aug
15Sep
160ct
15Nov
13 Dec

7
16
16
23
27
28
24
26
20

4
8
4
8
6
10
IO
5
6

7

8

1 Feb
15Mar
20Apr
16May
21 Jun
17 Jul
15Aug
15Sep
160ct
15Nov .
13Dec

6
15
16
23
27
27
23
26
22

6
8
6
IO
IO
12
14
10
11

7

IO

l Feb
15Mar
20Apr
16May
21Jun
17 Jul
15Aug
15Sep
160ct
15 Nov
13Dec

6
14

8
IO

22
26.5
27
23
26
20

8
8
12
12
IO
11

5
15
15
20.5
26.5
26.5
25
26
19

14
13.5
12
17
11
18
18
15
15

6.5

15

1 Feb
15 Mar
20Apr
16May
21 Jun
17 Jul
15Aug
15Sep
160ct
15 Nov
13 Dec

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)
0/25 (0%)

0-0-0
0-0-0
0-0-0
0-0-0
0-0-0
0-0-0
0-0-0
0-0-0
0-0-0
0-0-0
0-0-0

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
2/25 (8%)
5/25 (20%)
5/25 (20%)
6/25 (24%)
3/25 (12%)
5/25 (16%)
2/25 ( 8%)
1/25 ( 4%)
0/25 (0%)
3/25 (12%)
3/25 ( 12%)
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0-0-2
1-0-4
1-0-4
2-1-3
1-1-1
0-0-5
0-1-1
0-0-1
0-0-0
1-0-2
0-0-3

5/20 (25%)
6/25 (24%)
2/25 (8%)
7/25 (28%)
23/25 (92%)
22/25 (88%)
24/25 (96%)
23/25 ( 92%)
24/25 (96%)
18/25 (72%)
17/25(68%)

0-0-2
0-0-12
0-3-21
0-2-19
3-5-15
5-7-13
3-7-11

0-0-5
0-0-6
0-0-2
0-0-7
1-1-21
2-8-12
3-8-13
6-7-10
7-9-8
0-5-13
0-4-13
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J-1. nelsoni at Horsehead Rock, James River, VA, for the

Figure 7. Salinity (top) and prevalence of P. marinus at
Point of Shoals, James River, VA, for the years 19952000.

years 1995-2000.
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proached or exceeded the record high levels
observed in 1999. In October 2000, the proportion of oysters having moderate or heavy
intensity infections was 76% at Horsehead Rock
and 48% at Point of Shoals.
Farther down river at Wreck Shoal, winter
and spring salinity ranged from about 12 to 21.5
ppt (Figure 8). Prevalence gradually decreased
from 92% in December 1999 to 8% in April
2000. As temperatures warmed and favorable
salinities (14-21 ppt) prevailed in late spring,
prevalence sharply increased and a prevalence
of 92% was observed in June. As noted at the
more upriver stations, this is an unusually high
prevalence for this site at this time of the year.
Prevalence remained at 88 to 96% between July
and October and advanced infections were numerous (fable 1), but not atypically high for this
area. Salinity during this period ranged from
10-20 ppt. Prevalence declined from 96% in
October to 72 and 68% in November and December, respectively.
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Figure 8. Salinity (top) and prevalence of P. marinus and
H. nelsoni at Wreck Shoal, James River, VA, for the years
1995-2000.
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As in 1999, the severity of the P. marinus

Haplosporidium nelsoni-. Haplosporidium nelsoni prevalence in the upper James

epizootic in the James River in 2000 ranks as
one of the worst
in the last decade. Figure 9
.
and 10, respectively show the average prevalence and intensity (weighted prevalence) of P.
marinus for the months July through December and the years 1990-2000 at Deepwater
Shoal, Horsehead Rock, and Wreck Shoal. At
Deepwater Shoal, the average prevalences and
intensities for the summer/fall of 2000 are
higher than all other years. Averages at
Horsehead Rock and Wreck Shoal are also high,
but not as high as some other years. Given the
prevalence of advanced infections it is likely that
P. marinus caused significant oyster mortalities
of small and market size oysters at these locations.

River in 2000 was very similar to that in 1999,
remaining relatively low, < 24%, despite the
consistent occurrence of high salinity (Table I,
Figures 4 and 8). The parasite was detected in
all months except October. The highest
prevalences, 20-24%, were observed during the
months March, April and May. Prevalence declined from 24 % in May to 0% in October. The
parasite reappeared in November and December at 12% prevalence. Generally, advanced infections were noted in samples having
prevalences of 12% or higher. Haplosporidium
nelsoni was not detected at Horsehead Rock
in 2000.
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(DWS), Horsehead Rock (HH), and Wreck Shoal (WS).

Figure 10. Annual comparison for years 1990-2000 of
average summer/fall (July to December) weighted
prevalence of P. marinus in the upper James River at
Deepwater Shoal (DWS), Horsehead Rock (HH), and
Wreck Shoal (WS).

10

Table 2. Summer survey of prevalence and intensity of Haplosporidium nelsoni (MSX) and Perkinsus marinus (Dermo)
in oysters from Virginia oyster beds and aquaculture sites in 2000. (See figures on pages 20-21.) Infection intensity was
ranked as heavy (H), moderate (M), and light (L).

Location

MSX
lnfect./exam.
(ppt)
-%infected
Sal.

Infection
Intensity
H-M-L

Perkinsus
lnfect./exam.
-%infected

Infection
Intensity
H-M-L

Date

Temp.
(OC)

2Aug
2Aug

26
26

16
10

3/25 (12%)
2(25 (8%)

1-0-2
0--1-1

24/25 (96%)
21/25 (84%)

0-4-20
0-4-17

2Aug

26

16

4/25 (16%)

1-1-2

24/25 (96%)

5-1-18

2Aug

26

9

1/25 (4%)

0-0-1

23/25 (92%)

0-2-21

7 Sept
7Sept

6/25 (24%)
8/25 (32%)

1-0-5
0-0-8

24/25 (96%)
23/25 (92%)

7-8-9
3-4-16

17 May
6Sept
6Sept

13/25:(52%)
9/25 (36%)
3123(13%)
,,
.·

Piankatank River
Burton Point
Ginney Point

Rappahannock River
Broad Creek

Corrotoman River
Middle Ground

Tangier Sound
Cod harbor
Thorofare

Aquacultured oysters
Hungars Creek
Folley Creek ( 1 yr old)
Burton Bay ( 1.5 yr old)

''

; . , , ·-;

0~1~2
3/25{12%)
25/25 (100%) ·...• 13-6~6.
> 20{?3 (67%) .
2-'f}::12

(96-100%) ·and intensities ·were observed in

Summer and Fall Oyster Disease
Survey.

Tangier· Sound,. the .lower ·Rappahanock River
at Broad Creek, and in aquacultured oysters at
FolleyCreek. Somewhat lower prevalenceswere
observed inthe PiarikatankRiverat Ginney Point
and. Burton Point, in the Corrbtoman. River at
Middle Ground and in Burton Bay: Perkinsus
marinus prevalence in aquaculture oysters at
Hungars Creek, the only site sampled iri May,
was 12%. Haplosporidium nelsoniprevalence
in areas .sampled on the western shore were
low, ranging from 4-16% .. Higher prevalences
were observed in Tangier Sound (24-32%) and
on the Eastern Shore in· aquacultured oysters
at Hungars Creek (52%) and Folley Creek (36%).
Advanced infection intensities were numerous
in the Hungars Creek and Folley Creek samples.
.Fall survey-Perkinsus marinus.
Perkinsus rharinus was widely distributed
throughout the tributaries of the lower Chesapeake Bay and prevalences were relatively high.
In the Piankatank River P. marinus prevalence
ranged from 80"'.96% and advanced infections
were numerous (Table 3 and Figure 11). Simi-

In addition to our monthly survey of oyster disease· in the upper James River, broader
surveys encompassing other sites. were con-:ducted in the summer (Table 2) and fall (Table
3 and 4, Figure 11). Nine sites were sampled
in. the summer and 34 sites were sampled in
the fall. The collection sites included areas in
the James, York, Rappahannock, Great
Wicomico, Coan, Corrotoman, Yeocomico,
Piankatank, Lynnhaven, and Nomini Rivers;
Mobjack Bay and Tangier Sound; and in
Hungars, Pungoteague, and Folley Creeks,
Machipongo River and Burton Bay on the Eastern Shore.
Summer survey. Perkinsus marinus and
H. nelsoni were present at all sites sampled in
summer (Table 2). Mostareas surveyed in summer were sampled in early August or mid-September. In all of the ·mid- to late summer
samples, P. marinus prevalences exceeding 84%
were observed. Particularly high prevalences
11

Table 3. Fall sUivey of prevalence and intensity of Haplosporidium nelsoni (MSX) and Perkinsus marinus (Dermo) in
oysters from Virginia's oyster beds in 2000. See figures (pages 19-21) for station locations. NA=not analyzed for MSX.
Infection intensity was ranked as heavy (H), moderate (M), and light (L).

Location
James River
Deep Water Shoal
Horsehead Rock
Point of Shoals
Mulberry Point
Dry Shoal
Swash
Long Shoal
Wreck Shoal
Nansemond Ridge
York River
Bell Rock
Propatank Creek
Aberdeen Rock
MobjackBay
Pultz Bar
Tow Stake
Piankatank River
Ginney Point
Burton Point
Palace Bar
Rappahannock River
RossRock
Bowlers Rock
Long Rock
Morratico ·Bar
Smokey Point
Drumming Ground
Parrot Rock
Broad Creek
Corrotoman River
Middle Ground
Great Wicomico River
Haynie Bar
Whaleys
Fleet Point
Coan River
Clark's Bar
Yeocomico River
Barn Point
Nomini River
Lynnhaven River (Reef)
Eastern Shore
Pungoteague Creek
Machipongo River

Temp.
(oC)

(ppt)

MSX
lnfect./exam.
·-%infected

Perkinsus
lnfect./exam.
-%infected

Infection
Intensity
H-M-L

16 Oct
16 Oct
160ct
260ct
260ct
260ct
260ct
160ct
230ct

20
22
20
17.7
19
17.5
17.7
19
17.8

6
11
11
12
13
13
14
15
17

NA
0/25 (0%)
NA
0/25 (0%)
l/22 (5%)
4/25 (16%)
l/24 (4%)
0/25 (0%)
7/25 (28%)

0-0-0
0-0-1
0-0-4
0-0-1
0-0-0
0-0-7

23/25 (92%)
24/25 (96%)
25/25 ( 100%)
22/25 (88%)
22/22 (100%)
22/25 (88%)
20/25 (80%)
24/25 (96%)
2/25 (8%)

7-6-10
8-10-6
5-7-13
1-8-13
3-11-8
5-8-9
1--6-13
7-9-8
0-0-2

13 Oct
13 Oct
13 Oct

18.9
21.1

14
13
19

0/25 (0%)
1/25 (4%)
3/24 (13%)

0-0-0
0-0-1
0-0-3

7/25 (28%)
9/25 (36%)
23/24 (96%)

0-2-5
0-5-4
5-11-7

10 Oct
10 Oct

21.1
21.1

17
18

8/21 (38%)
0/25 (0%)

0-1-7
0-0-0

20/21 (95%)
25/25 (100%)

9-7-4
12-7-6

190ct
190ct
19 Oct

17.4
17.5
17.8

13
15
15

0/25 (0%)
3/25 (12%).
4/25 (16%)

0-0-0
0-1-2
0-1-3

24/25 (96%)
20/25 (80%)
22/24 (92%)

4-14-6
5-4-11
3-13-6

17 Oct
17 Oct
17 Oct
17 Oct
17 Oct
17 Oct
160ct
16 Oct

17.8
17.2
17.8
17.8
17.8
17.8
18.3
18.l

8
11
12
14
15
18
18
20

0/25 (0%)
0/25 (0%)
1/24 (4%)
0/25 (0%)
l/25 (4%)
3/24 (13%)
5/23 (22%)
2/25 (8%)

0-0-0
0-0-0
0-0-1
0-0-0
0-0-1
0-0-3
1-0-4
0-0-2

8/25 (32%)
24/25 (96%)
23/24 (96%)
24/25 (96%)
23/25 (92%)
23/24 (96%)
23/23 (100%)
25/25 (100%)

1-0-7
3-15-6
5-6-12
4-15-5
7-10-6
9-10-4
14-8-1
10-10-5

17 Oct

18. l

17

2/25 (8%)

0-1-1

24/25 (96%)

9-6-9

160ct
16 Oct
160ct

17.8
17.5
18.3

19
20
20

4/25 (16%)
1/25 (4%)
3/25 (12%)

0-1-3
0-1--0
0-1-2

25/25 (100%)
25/25 (100%)
25/25 (100%)

15-7-3
0-21-4
1-11-13

28Sep

18.0

13

2/24 (8%)

1-0-1

24/25 (96%)

10-9-5

28Sep
29Sep
290ct

18.0
18.0

13
11
22

1/25 (4%)
0/25 (0%)
0/24 (0%)

0-0-1
0-0-0
0-0-0

19/25 (76%)
25/25 (100%)
20/25 (80%)

4-6-9
10-8-7
6-7-7

6 Oct
25Sep

22.0

22

2/24 (8%)
1/25 (4%)

1-0-1
0-0-1

25/25 ( 100%)
25/25 ( I 00%)

4-14-7
8-12-5

Date

Sal.

12

Infection
Intensity
H-M-L

0--0-0

lar prevalences and intensities have been observed in these areas in previous years. In the
Great Wicomico River P. marinus prevalence in
the fall was 100% at all three areas sampledFleet Point, Haynie Bar, and Whaleys Flat (fable
3 and Figure 11). While similar prevalences
have been recorded at Fleet Point and Whaleys,
for the second year in a row a record high prevalence ( 100%) was observed at Haynie Bar. Typically prevalences at Haynie Bar range from 2092%. Infection intensity was also relatively high
atHaynies Bar, as 60% of the oysters sampled
had heavy intensity infections. It is likely that P.
marinus caused oyster mortality at this site.
Prevalences of P. marinus in the
Rappahannock River were extremely high during the fall of 1999 and the same can be said
for 2000 (fable 3and Figure 11). Once again
the parasite was present on all of the eight oyster b~ri; sampled including·RossRock the up. permost bar, which had record high preva..·Jenee of32% .. Down riverfrom.Bc;>wlers Rock·
to the mouth of the river at Broad Cre~k,
prevalences ranget;i from 92-100%. Numerous
moderate and heavy intensity infections were
observed at stations down river of Ross Rock.
At most stations the proportion of heavy intensity infections was at a record high. The proportion of oysters having heavy infections in
these areas ranged from 12-61 % and it is very
likely that the parasite was responsible for significant oyster mortality in these areas. This is
the first year in which a heavy intensity infection was obseIVed at Ross Rock.
Areas in the Nomini, Coan, and York Rivers, as well as Mobjack Bay also had very high
prevalences and infection intensities of P.
marinus. Prevalences exceeding 95% were
observed at Clark's Bar in the Coan River and
in the Nomini River. Heavy infections were
present in 40% of the oysters sampled from
each of these sites. Bell Rock in the Yotk River,
an area typically free of the parasite had a prevalence of 28% and prevalence at Aberdeen Rock
was 96%. While high prevalences are usually
observed at Towe Stake and sometimes ob-

served at Pultz Bar in Mobjack Bay, we rarely
see such a high proportion of heavy infections
(36-48%) as observed this year.
While P. marinus activity in most areas either increased or remained.about the same as
last year's record high level, there were some
areas· that experienced a significant decline in
the disease. The prevalence of P. marinus in
the Yeocomico River at Barn Point was down to
76% from last years record high 100% prevalence. Patterns in the James River were less
clear. As previously discussed the parasite was
extremely abundant in the upper reaches of the
tributary at· Deepwater .Shoal and Horsehead
Rock. In contrast, prevalences of the parasite
at Nansemond Ridge declined from 33% in
1999to 8% in 2000.
Haplosporidium nelsoni; The abundance .of H. nelsoni in the foll declined from
last years record.high levels at some sites: Unlike last yeaf when H. nelsoni prevalences exceeditig ,24'%C:\\lere cornrnbri, only two 'areas;
Pultz. Bar, in Mobjack Bay and Nansemond
Ridge in the James River, had relatively high
prevalence of the parasite, 38 and 28% respectively (fable 3 and Figure 12). In the James
River .the parasite was also detected at Dry
Shoal, Swash, and'Long Shoal, atprevalences
of 5, 16, and 4%, respectively. Although
prevalences were not high (< 24%, and in most
cases4-16%), H. nelsoni was detected in at
least· one site in most of the creeks and tributafies sampled, specifically: Aberdeen Rock in
the York River; Burton Point and Palace Bar in
the Piankatank River; Long Rock, Smokey Point,
Drumming Ground, Parrot Rock, and Broad
Creek in the Rappahannock River; Middle
Ground in the Corrotoman River; Haynie Bar,
Whaleys and Fleet Point in the Great Wicomico
River; Clark's Bar in the Coan River; and on the
Eastern Shore in Pungoteague Creek and the
Machipongo River (fable 3 and Figure 12). With
the exception of Deepwater Shoal in the James
River, all sample locations had salinities favorable to H. nelsoni (> 10 ppt) at the time the
samples were collected.

a
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Figure 11. Distribution of Perkinsus marinus in Virginia in the fall of 2000.
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VIMS Tray Samples.
In order to assess inter-annual variation in
disease pressure, a tray of Ross Rock,
Rappahannock River oysters was established
in the lower York River at VIMS on 3 May 2000.
No infections of H. nelsoni or P. marinus were
detected in oysters sampled at the time of transplantation. The number of live and dead oysters was assessed monthly from June to September; the resulting determinations of percent
monthly and percent cumulative mortalities are
shown in Table 4. Cumulative mortality was
low ( <5%) through early July, but sharply increased to 84% in August. In September cumulative mortality increased to 95% and so few
animals remained that monitoring was terminated. Samples for disease diagnoseswere also
taken monthly. Haplosporidium nelsoni·was
not detected in. oysters sampled on 7 June;
however, by 6 July prevalence was 88%. This
is an extremely high prevalence; particularly for
··.:this early in the siimmef.'/Thirtf-two percent of
the oysters sampled in July had heavy intensity
infections. Prevalence declined to 78%, but the
proportion of heavy intensity infections remained high. Prevalence of the parasite increased to 92% in September. This is the highest prevalence of H. nelsoni ·ever recorded in
our spring import oysters; however, prevalences
greater than 80% have consistently been observed since 1992 (Figure 13).
Perkinsus marinus was not detected in the
spring import oysters until July when a preva-

Q)
t.)

C:
Q)

70

60

<ii 50> 40
~
a. 30

20·
100
60

65

70

75

80

85

90

95

00

Year

Figure 13. Maximum annual prevalence of H. nelsoni
(MSX) in imported monitoring tray oysters at VIMS, 19602000:

lence of 12% was observed (Table 4). A sharp
increase was observed during the following
month and prevalence was 7 4 % in early August; however, all infections werelight intensity. In Septerribe(P. marinus prevalence was
100% and. nearlyalFofthe infections were.moderate. to heayy intensity:·-· .

Discussion
As a consequence of the relatively warm
temperatures and high salinities both P. marinus
and H. nelsoni were widely distributed throughout the tributaries of the lower Chesapeake Bay
and epizootic oyster mortalities .occurred in
some areas in 1999. High abundances of the
two parasites were once again observed in
2000, as environmental conditions· continued
to favor proliferation and survival of these or-

Table 4. Mean mortality and disease prevalence in upper Rappahannock River oysters transplanted to trays at the lower
York River, Gloucester Point, VA, in May, 2000. Infection intensity was ranked as heavy (H), moderate (M), and light (L).

Date-2000

Monthly
mortality-%

Cumulative
mortality-%

H. nelsoni
prevalence

Intensity
H-M-L

P. marinus
prevalence

Intensity
H-M-L

··-------

3May
7 June
6July
7 Aug
13 Sep

0
1.67
1.84
78.14
8.87

0
1.89
3.67
84.42
95.06

0/25 (0%)
0/25 (0%)
22/25 (88%)
18/23 (78%)
12/13 (92%)
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0-0-0
0-0-0
8-9-5
9-3-6
3-3-6

0/25 (0%)
0/25 (0%)
4/25 (12%)
17/23 (74%)
13/13 (100%)

0-0-0
0-0-0
0-0-4
0-0-17
6-5-2

Prevalence
0%
i::J. 1-10%
o 11-25%
+ 26-50%
• >50%
®

Figure 12. Distribution of Haplosporidiwn nelsoni in Virginia in the fall of 2000.

ganisms. Following a trend that was initiated in
the summer of 1998, baywide streamflows were
relatively low in 2000. In the James River,
streamflow was below average for all but 3 of
the last 30 months. Likewise, above average
temperatures have persisted for much of this
time. Warm temperature and high salinity generally favor the spread and proliferation of both
P. marinus and H. nelsoni. High parasite burdens in the fall of 1999 resulted in a relatively
high abundance of overwintering parasites and
a subsequent early intensification of parasite
burdens in the summer months of 2000.
In the upper James River at Deepwater
Shoal prevalences and intensities of P. marinus
in 2000 exceeded the record high levels observed in 1999. Heavy and moderate intensity
infections were found in oysters sampled during the months August through November.
Never has. such a high proportion (4-28%) of
heavy intensity infections been observed at this
site. Prevalences and intensities were also high .. ,
down river at Horsehead Rock; Pointof Shoals
and Wreck Shoals; however, similar levels have
been observed in ·previous years. Advanced infections of P. marinus were most likely responsible for some mortality of oysters older than
1-2 years at all four of these locations.
Relatively high levels of P. marinus were
observed in Virginia's other major tributaries.
Of the 32 bay oyster populations surveyed in
the fall of 2000, only 4 had P. marinus
prevalences less than 80'Yo- Nansemond Ridge
(8%) in the James River, Bell Rock (28%) and
Propatank Creek (36%) in the York River, and
Barn Point (76%) in the Yeocornico River. Exceptionally. high prevalences and intensities
were observed in Rappahannock River at and
below Bowlers Rock and in the Corrotoman,
Piankatank, Great Wicomico and Coan Rivers.
Salinity in these areas ranged from 11 to 20
ppt and prevalences in the fall exceeded 90%.
The high proportion of heavy infections suggests that P. marinus-associated oyster mortality occurred.

Despite relatively high salinities, the abundance of H. nelsoni in the upper James River
in 2000 was relatively low. At Wreck Shoal salinities favorable to H. nelsoni persisted for the
entire year and the parasite was detected in all
months except October; however, the maximum prevalence observed was only 24% and
for most of the year prevalence was less than
16%. Likewise nearby at Long Shoal , Swash
and Mulberry Point, and further down river at
Thomas Rock and Nansemond Ridge prevalence remained below 28% in the fall. The relatively low MSX prevalences in James River may
indicate that significant natural resistance or tolerance to this parasite has developed in the river.
Haplosporidium nelsoni prevalences in
other lower Che$apeake·Bay areas were somewhat lower than last year; however, the parasite
was still.widely distributed in the foll, remaining
present in nearly :a11 of the ttjbutaries surveyed.
Despite the fact that dry conditions and high
sa.linities persisted>thl'ough niuch ofthe. year,
fall prevalences and intensities of the parasite
were relatively low. Only two sites had
prevalences exceeding 24%, 38% prevalence
was found at Pultz Bar in Mobjack Bay and 28%
prevalence was found at Nansemond Ridge in
the lower James River. Haplosporidium nelsoni
was detected at prevalences lower than 24% at
Aberdeen Rock in the York River; Burton Point
and Palace Bar in the Piankatank River; Long
Rock, Smokey Point, Drumming Ground, Parrot Rock, and Broad Creek in the
Rappahannock River; Middle Ground in the
Corrotoman River; Haynie Bar, Whaleys and
Fleet Point in the Great Wicomico River; Clark's
Bar in the Coan River; and on the Eastern Shore
in Pungoteague Creek and the Machipongo
River. Although widely distributed it is unlikely
that the parasite caused oyster mortalities in
the fall. High streamflows, which occurred in
· September, may have depressed salinities
enough to allow MSX-infected oysters to expulse
the parasite.
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